Glutamatergic neurotransmission and protein kinase C play a role in neuron-glia communication during the development of methamphetamine-induced psychological dependence.
Methamphetamine (METH) is a strongly addictive psychostimulant that dramatically affects the central nervous system (CNS). On the other hand, protein kinase C (PKC) plays a major role in cellular regulatory and signalling processes that involve protein phosphorylation. The purpose of this study was to investigate the role of neuronal and astrocytic PKC in changes in the central glutamatergic system induced by METH. We show here that in vitro treatment with METH caused the phosphorylation of both neuronal and astrocytic PKC and the activation of astrocytes in cortical neuron/glia co-cultures. Treatment of cortical neuron/glia co-cultures with either the PKC activator phorbol 12,13-dibutyrate (PDBu) or glutamate also caused the PKC-dependent activation of astrocytes. The PKC inhibitor chelerythrine suppressed the Ca2+ responses to glutamate in both cortical neurons and astrocytes. Moreover, a low concentration of PDBu significantly enhanced the Ca2+ responses to glutamate, but not to dopamine, in both cortical neurons and astrocytes. Notably, treatment with METH also enhanced the Ca2+ responses to glutamate in cortical neurons. The activation of astrocytes induced by METH was also reversed by co-treatment with glutamate receptor antagonists (ifenprodil, DNQX or MPEP) in cortical neuron/glia co-cultures. In the conditioned place preference paradigm, intracerebroventricular administration of glutamate receptor antagonists (ifenprodil, DNQX or MPEP) attenuated the METH-induced rewarding effect. These findings provide evidence that the changes in PKC-dependent neuronal and astrocytic glutamatergic transmission induced by METH may, at least in part, contribute to the development of psychological dependence on METH.